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Abstract In order to optimize the construction parameters of the solar greenhouse with assembled
heterogeneous composite wall, a greenhouse model was established using TRNSYS (Transient system
simulation program), and the measured data of consecutive cloudy and consecutive sunny days were used
to validate the model. The model was utilized to analyze the effects of changes in the greenhouse ridge
height, height of the north wall and horizontal projection width of the rear roof on the indoor temperature,

north wall temperature, north wall temperature and construction cost. The results showed that: The indoor
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temperature, north wall temperature and total construction cost increased with increasing ridge height.
When the ridge height was >5.3 m, the increase in mean indoor temperature and mean north wall
temperature decreased significantly, while the construction cost still increased; The indoor temperature,
north wall temperature and total construction cost increased with increasing height of the north wall, and the
better results for indoor temperature and north wall temperature were achieved at the height of the north wall
of 3.7 m. Continuing to increase the height of the north wall did not have a significant effect on the
temperature enhancement; When the horizontal projection width of the rear roof was 1.8 m, the elevation
angle of the rear roof of the greenhouse was 46°, and the angle of the light roof is 27°, which met the lighting
requirements in the greenhouse. In summary, the best balance between the indoor thermal performance
and construction cost can be achieved when the ridge height of the greenhouse is 5. 3 m, the height of the
north wall is 3.7 m, and the horizontal projection width of the rear roof is 1.8 m. At this point, the total

construction cost of the greenhouse is 221. 5 thousand, and the construction cost of each square meter is

about 230 yuan.

Keywords solar greenhouse; TRNSYS; temperature; construction cost
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Table 1 Testing performance parameters of greenhouse construction materials

w4kt FE/(kg/m*) WA/ (kI/(kg-K)) SFHRER/(W/(m-K))
Material Density Specific heat capacity Thermal conductivity
K PP % Cement mortar 600. 0 1.05 0.180
F 4 5 Polyurethane 35.0 1.38 0.024
e A et
Eig fgl?tvli[ziizhiﬁcomposite partition panel 723.3 0.78 0. 140
25 Alr 1.3 1.01 0.024
# # BT Straw board 300.0 1.68 0. 130
P 5 Hie Bamboo rubber board 300.0 1. 89 0.093
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Fig.2 Measured and simulated values room and north wall temperatures on cloudy(a) and sunny(b) days
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Table 2 Optimization of building parameters for greenhouse
S HE /m JL 5% = B /m SR MK 9 /m B /m
Scheme Ridge height  North wall height RHPW Span

lﬁ%\/ﬁg 5.3 3.7 1.8 12
Experimental greenhouse

J7 % 1 Option one 4.3~6.3 3.7 1.8 12
75 % 2 Option two 5.3 2.7~4.7 1.8 12
75 % 3 Option three 5.3 3.7 0.8~2.8 12

Note: RHPW, Rear roof horizontal projection width. The following Table is the same as.
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Indoor and north wall temperatures of greenhouses with different ridge heights on cloudy and sunny days
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Fig.5 Indoor and north wall temperatures of greenhouses with different north wall heights on cloudy and sunny days
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Indoor and north wall temperatures of greenhouses with different rear roof horizontal projection width (RHPW) on cloudy

and sunny days
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Table 3 Construction costs of greenhouse with different rear roof horizontal projection width

J5 BT K S 5 T8 B /m SRR/ i T SR OG A /(D SRR/ TT T
RHPW Rear roof elevation Front roof lighting angle Total cost
0.8 70 25 22.61
1.3 57 26 22.35
1.8 46 27 22.15
2.3 37 29 21.92
2.8 31 30 21.86

2.3 REEEERSHARMRLSN

o i — 25 4y BT = A S BN ok X = o T
VA5 R R R A 5 ) SR IE 28 R 56 1
X EE NS HGH AT A G A . B (4.8.5. 3,
5.8 m) LS R (3.2.3.7 4.2 m) J5 R T K P
MU (1.3.1.8.2. 3 m)3NBHL W 3K, B
TF O YR, IR 5 T Fe WAk 4

B8R th 9 Bl 56 7 R IR = 7E Lk B R L i
SLME R0 2 O i BE AL B R . RTA e 9 T &

0 e AL g B s T R = L E A
J0 K% 07 Y e e L o 2 B R N R LK% 7 2 IR
JEA3 5 oh 11,34 .11, 59 °C, 3% 2 15 K40 % M 19. 62
22.39°Co 5 20 % 1 SR S R K% 5
JEE R, AR TR S5 42 T 422 050 %) K B 68 S I T G Al 2
RS EH I E , H= AL 55 38 00 B M i 2
BF R 2 N AL 85 7 3496 52 43 ) 2 10. 73 .11..00 °C,
LG R4y 18.62.21. 23 °C, iR 5 IR % TE &
ﬁf%%%ﬂﬂ%ﬂjwﬁﬂﬁi@ﬁ B 4y 5 Rk 11.08.
11.34 °C, % 2L W K % N AL 38 7 08 B2 43 3
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Table 4 Experimental scheme for orthogonal optimization of greenhouse building parameters

5 G H i /m JL 55 & /m J5 R K- $R 9 EE /m
Test number  Ridge height ~ North wall height RHPW
1 4.8 3.2 1.3
2 4. 3.7 2.3
3 4.8 4.2 1.8
4 5.3 3.2 2.3
5 5.3 3.7 1.8
6 5.3 4.2 1.3
7 5.8 3.2 1.8
8 5.8 3.7 1.3
9 5.8 4.2 2.3

19.10.21. 90 °C, i B 4b T rh A K -

9 Fiat 56 5 10 UL 2 R i AR 4 Bl 21. 66
21.64.22.14.21.66.,22.15,22.55,22.43,22.92,
22.78 1ot R 1.2.3 4 =EME N AL
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Indoor and north wall temperatures of greenhouses with different orthogonal optimization test protocols for cloudy

and sunny days
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